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#^ 2003/12/30 



#7] »U cg^JZ]- ^7]^ O.S S^Rr afll ^>7l ^ 1 ^2fl.EL; >^7l Jtfll 71-71 % ^ 

aflJELS}- ^7l^o.5. *fll cfolEjiE seh ; 4V7I *fil cfoiaie siJjjif ^71^ o.^ ^s-e> 

JL, ^>7l $?J=2j-°]3|.fe- *| ja^fe- #^=0.5. *1#£H *fll 3)1 ^7l^O.S S^Rr 

*fll HlHef^: ^ #71 *112 <8^*f ^7l^o.s S.^}JL, #71 ^^el-014^ « c v 

*JrSL3_ ^S\o] ^2 3xfl = ^ #7}^o_g. , #7l 2fl2 HS«J sflllSRr #7l 

^^Rr « 0 >^o.S ^1#S1^ ^2 HlHe]-^^ &7}^<L3. #71 ^2 til 

BHKlsRr ^12 t^-olene ^BMofl 0} xjyj^o^ JE^f-Hr}^ *fl2 7>7l ^ 1 -SeS^c^ ^ig-^Rr 
3* t>^f. -g- t^^l 2]*}^, «KE.*11 i*}^ ^ B^^l^Blol ip^ff-i- ^^>7fl 

^ ^^ilS ^ ^7fl ^M, f^-^O.^.^ aVS^ll dlolE^ ^-B- ^ITJ- 

(retention time)^: 7fl^§>^c-ll ^nf^ JE-g-ol <& cf. 

£. 5 
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1^030018588 #<3 H*}: 2003/12/30 

tilS^l EliH 2flH ^ ^^{TEST PATTERN OF SEMICONDUCTOR DEVICE AND 

METHOD FOR FORMING THEREOF} 

5- l-gr ^^91 COB ^-§-tb <ah£*fl £^1*V ^^£^c|-. 

£ 2^ ^efl 7l#ofl ccf^ avs^l e|ae sflEj^ ^^£o}c|-. 

£ 3^ 7l#o]l 4^ EfliS 5)1 E^o] 7l] O] U>ol ^ ^.g. J=A] 

£ 4^ ^Efl 7}^d\] VC\-S. «V£^1 i*}^ Eflr^H 3}]^ &<H*1 'I H3l*l^ o] E-|] o] o] 
£ 5^r -g- ^HU^l ^ di*>£] sfl^i^- £Al*V sgTg^ojcf. 

£ 9^ -g- ^HUofl rrj-s. av s ^] ^|ae t^o] 3^ 3 5.*!^ 

£ 10 vfl^] £. 14fe £ 1^2] ^Al^liofl 4=. av^^fl Efl^e Bfl^ ^lH}-£- 

£ 15tt ^Hl2<i nJ-E- ±.7} 2] tfAE sfl^^- £Al*V 
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1020030018588 #^ <^a}: 2003/12/30 

S. 16^r ^Al^ 2 o11 tiVE^ E |AE sfligo} ^s. ^^Hll" £A] ^ 

£ 17^r £ 15^ IV-IV-ti^- ^Hojc}. 

£ 18 £ 22^ ^ a] ^2^1 rcJ-E- «l£^l Efl^jE sll € ^ a c^^- 

-£ 23-^ ^- ^Al^3oil rcj-g. ^*}^ Efl^E ^1)^^. ^a]^Y 3$t£^o]t^. 

5L 24^ £ 23^ V-V*}^ ^^c}, 

£ 25 vfl^l 5L 29^ *UHl3°1] aV^l ^>S] EflAE sflU ^^^^-g- 

£^1?1 ^^ojcj.. 

100; «l£^l 7}% 120; i^e^ 

130; ^<8^ 140; ^ = hK1 

150a; *fll 1:^1- °m 150b; *\)2 <3 <3 

160; ^11 ^^r^^^- 170; *fl2 

180a; *)U ^>7]^^ ^aflJE. 180b; A2 ^sfl-E. 

190; ^13 f^^Bj- 200; *fll cfoi^ie ^.Bfl 

210; ^12 T^jBflE ^.Efl 220; Al wlHef^l 

230; *fl2 u]H5}o] 400; *1U ^ 

420; *fll 3fl^- 500; *1]2 -g-^T 

520; ^12 ^S^ 1 sfl^ 
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1020030018588 <&7\: 2003/12/30 

<29> £ ^ tiVc^l ^}<^ E|AE ^^lol) ^.^V ^O.S, J±tf ^Ml^>7ll^ ^ H^j^^l 

^3tr 91^ ^£^11 Efl^s ^Ejofl ^ ^jojc)-. 

<30> H}5L^ 7l^^l ^-^ofl a>£^l ^7}^ Jl^sl-EH 7}JL 

°^^°14. ^"£^1 4:7}^ Jl^^sJ-cH] ^tiV^>^ ^7}<i] 3,7)7} ^ 7>J1 $1 

^ dfc* r ^ nfl^E] -g-^ d^- #C]]£)^ ojrf. H> £ ^j ^^xr ^ 
7Kr ^<2^iLi2. 1>£^1 7l^ofl A^ £) i=. c*|ei ^Ajo^cq ^ o. ^Aj^rf. nflJSie] 

°l-¥"b <^ i^Ai ^sfl^lBKCapacitor)^ ^7>^ ^*fl 

^ Ji^f €• ?1] ^^(Capacitance)!- lis fVcf . 71^aj-o} ^ 

3^ €■ 7fl5fl^€^l- 7>^1 7H3flAlEi# HJ-fH ti^-fl x>\)2.£\ ^ofl 

<31> y>2]- ^-ol ) 7l]5HAlEi^^ 7fl3flAlEi^ ^ S.^^ -R-^ 1 ^ $-^°\) ^)^}^ 

A^ ^7>A]7l^ ^Xg; ^ olcf. ol^]A-l 7fl3flAlEi^ ^ S-^^r 

3*8 ^?3f;}JL ^ -^S* COB (Capacitor Over Bit line) fiS ^^Kr 3Jo] 



74-6 



1020 
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<32> COB (Capacitor Over Bit line) ^S^, £ l°fl JE^^l v}ai\- Qo) t ^>^-e] b}-(12H £] 

n *^^^(13)<>1 *KE*fl 7l^r(10)^Hl ul^&l-<y(22)ol ^JL, BlHi£tel(22) 

^ofl ^«g^(16)^ AVojofl ^jt. iSHl^l iiS.(26)Sr -fi- € 28 ) -§- i^rfe sfl a] b] (26)7> 
«lBHr^(22) 5U^r ?M^. °l^r , ^H^l ^21)^ 7} $>$£M 

SX^ COB (Capacitor Over Bit line) Q ^flsfl a] Ei(26)£] -g-^# 37|| 

<33> o^H, >i H ^1^(14) afll ^>7l^l ^^3fl£L(18a)s+ *H2 ^Sj 

2fl^(18b)7> #E]^E^ ^§-SLsL *§s$S\o] ol^dl, *fil 7>7l^t 3.Bfl sfl J= ( 18a)^r *fll 
^^(15a)4 ^71^ JE^f^- *fl2 7>7l^^ ^E«2fl^(18b)^r m <g<*(15b)*r #7l 

^^.S £§-*r4. HBlJl, afll lr^# <^(15a)£r HlHeK!(22)-Bf ^l^JlS. 3E**M *fl2 

^(15b)£- 7fl5}]AlEi(24)^ ^71^ A 5. £^-^1, ^7)^ 5L-^ ^ 
ojEfle ^(20;Direct Contact)^ €-^(24;Buried Contact)^ ^cf. 

<34> UV^^I ^ Ji-^-g- 3g 7 H>7l ^Sl]^ Efl^H ^ ^ o] ^^>Cf. 

^7l^o.S lE-f-^ HlE5|o]^ t £f sfl £L( probing pad HI ^^r 0 ^) tr 

<35> <^7lA^ tilBBr^ ^4- wlBSr'y 7}*fll- ^^aj ^ELv}*) afl^Rr y 0 v ^°-5- 

°fl cfltr ^-°H#5- 7l^trrf. itfEH , «lH5+olo) ^ o.^- ^ S)].ELo}l 
^^Rr 3£r ?>^tr &^17> o>!^4. 
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<36> t^(DRAM) 5]i^^ sq^l (lithography pitch)^ "H*\7]£i\ 3 3 #3 

nefliq 7]^S. Tj-f ^ 3 £2) ^7}°J #(design rule)S. = 3.°<J (drawing)^ & 

cf. 4sf^i , ^Hfl 7l#ofl 4= tiV £ ^] 4,7}-^ f|iE sfli^H) &<>Hfe- >I S^j^o) 

HfliqjEL SEn(24)# cfojHjie 3.^(20) efl^H nfl , wfl^^ ^-S}(24)-g: 

^*Hr °J.^*Rr T=f°l^]H ^(22)3^ o]^ ^(optical proximity effect HI 

°)*\\ nfojsji^ ^^ ( 22)3f^ ti. ^(bridge) ^ ^ ^fl^o] oiq.. o^H , aj- 

5-31 71^(10) ^oHl ^ -g B ^1^1 (14) B|-oi, a ^ = 5^-01(14)^1 AflS-^-^S wfl^Sl 
°] 913. %^<^(13H ^7fl^ ^B^KU)-^ 7>Sx]e^ 7}S^ Hfl^sM & , 
°4( 13)^1] ^ afll 7>7l^§^ = (18a) 4 *fl2 *}7l3^ ^^2fl = (18b)7> &tj.. 

<38> ojofl ^aflofli^ i 3 ofl h}<^ ^-o] i <g<^ *>M-^ tg^S 9i7j^- 

o. S m] ^ te^i^-e^ ^ ^r^^^-C Junction Leakage )2f XMH -fi-S. =efl«y 
(GIDL;Gate Induced Drain Leakage)!- =§j^ ^t}. 

<39> ojofl cfl*v ^ H^fl^l^Bi <HdH°l efloloj-o.^- £A]tV £ 41- %^<^ , #E)H^r €\-o) 

EJ !H €-^(20)^- ^t^L ^^Rr SHU* SJL«J 5flH.(40)S. *V£*)1 i^S] 

3fl€^- 0 l-g-*H ^7>o] ifid^ olofl ufl§>^^ "Y.P.Kim, IRPS 

2001, p.l, K.Saino, I EDM 2000, p. 837" °fl 7lH<g h> ^tj-. 
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<40> HSm, f^efl 7l#oll tiV£^l ^7}°! E|AE sfl^o)] Olo]A^ Hfle)^ ^-g- 

tiflAloi tg^s)^ &4 &&4. 44*1, #°1H ^114^- €-^4 3*43 o.s 
^ Ir^l- ^"34, cfoj^E ^7l^o.s 4°H1 * 

*r &5S4. 444, ^1^( punch through) ^ &^7l ufl^-ofl ^ 

¥^fr» *<34*1 ^ S-X134 oi^cf. 

[^ol o]-^> ^Rr 4^3 4X11 
<41> o^, ^7]*}. ^5fl 4##4 ^Xl^-g- *M44 °J:#4 -g- 

tgo] s.^ o. ^ e^^^b^ ^.J = t ^ 91^ ^7>4 Efl^E sfl^ 

^ ZL ^#^# Xl^°ll 514. 

[1^4 ^ ^ aj.^.] 

<42> A o V 7 ) S.^ o. ^^ 7 ] o^^V ^ ^Al^l^ H)-^ HV^^l Efl^E ^ ^ > ti> 

£X1 714; #7i 7i4#°fl ^ ## «fl<l^ ^.e.4°1; #7l ^_e.4°}4 4124-01 

XU 1-^1- <^4 7112 °§^^r ifsfe ## ^ <3 ; #71 xll c§^4 ^7l^jiL^ 

£#4^7 Xll 44^1 ^«j3lfl^.; #71 XU 7>7l^l ^3flT=4 ^7l^ O.S S.^}^ Xll 4 

°1 E J]H e^; #71 xll 4°1 S J)H €^4 ^7l^ o.^ #4 ^ = 4014^ 4124^ « 0 > 

f^S ^]#44 X) 1 4^4 i-f-s>^ XI 1 H1H40]: 51 ^-71 Xl2 1-^1- 

°J^4 £#^^1, #71 ^-1 = 4o]4^r ^*J*V #^_°S ^]#44 XI 2 4 = 4 

443_os. #7l xi2 es«<1 4^4^ #71 4^4<?14 4je^ #^0.5. 444^=r 

Xl2 tile^oioH o^sll ^71^ o.^ £^44, #71 Xl2 til h 4^1 4^ Xl2 4°1^S -g-^Hl Sl^ll 
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<43> 



<44> 



<45> 



#7] ^]1 7}7}^*i e^2fl = ^ #7l $\E.B\-91 A>oH ^-o^^o] ^ Efl^ ^ 

3# ^3) £.3. «H, #7l ^12 *}7l^! ^^sfl^^r #7l ^ = ^H°fl <S^3# &K1 

#7l ^ll tilHef^l^- #7l ^11 HSBo 1 sfll^ afll nfll: -f-*fl ^7]^ JE^V 

#7l ^§>7l 4\$r -M. ^Al^i^l nj-^. EfliB sfl^ 

U"l3£r, 7}&^r #31; #7l 7l^Hl ^cej.o]o. tg^).^ ; ^ 7]^ 



*fll 



^^Rr #31; #7l 7l# ###oil ^Tj-^^Kg- 



^*Rr #31; #7l m ##^<3^ ^-f-sH #7l *)U 



*fll 7»>7l^^ S.^TzflH.Sf, #7l *fll #7i^oi^-* #7l ^2 °m^t #7}x$o_ 

S- SL^}^ 42 7>7)^^ ^Jl£t ^^Rr #31; #7l *f|i ^Tl^s^Ml *fl2 #71*3 <3 

^*Rr #31; #7l ^12 #7M<3*M: #7l 7>7l^l ^n^c^ #713.0 

3. E-f-^Rr ^1 n^l^H €-^*h #7l *fl2 f^^eM; #7l ^2 t\7]^ ^Eflufl 



7}^o_3_ E-f-SV^ *Hl alB^s}-, A o > 7 ] ^12 ufol^jH €-^4- #7l^o.: 



^Sl* #7l ^12 ^Tj^^Ml ^4 ^*Rr #31; #7l ^12 ^?>^<3eHH| ^3 ##^<^ 



^^§>^ #31; #71 ^13 ^**H #7l 1 ulme}'?]^- #71^0.5. 

^ *fll €-^4, #71 ^13 f^Ti^eM- ^-**>^ #71 ^12 ^7|^S 

^ ^12 ^^j* #31; ^ #71 ^1 T^lg- SEfljj}. #71^0.5. ^1 5.S.«J 
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Bfl^, X12 ^4 ^7l^ 3E**fe Xl2 HS^ sflJEL* #7l Xl3 f 1 ?!^^ 

#7i xl i Ay] ^ 1 #7i ^Hl lr<d^°J ^Efls ^sl^r ^ 

#7] XI 2 HlB^^: ^7flSl XI 2 ^>7l^l ^jjflJS.* #7l ^2 t»fl t -§-Sfl # 

7]^O.S *gl ^^^1-71^ 53* IRJiLS. SH, #7l XI 2 Dfll" ^£ XI 2 7>7l ^ ^ 

^7]^ £^Kr 53 * f^lS tb^. 

iH^>7l W £ ^Al^] 2 c11 OHE- *K£Xl Efl^B 2fl€£r, ^ 

£X1 7l#; #7l 7)^ 0 Vo)l ^ « 0 >^S. ## tiflM $|H.eKI; #7l $1^°}J£\- mns\x*\ 
X]l ^2 ^^-i- i^>^ %^<g<*j; #7l Xll <3 ^4 #7)2\o_3, 

S.^tt Xll ^>7]5jt ^^4= ; #71 Xll 7>7l^l SBHjtflcsq. ^7l^O.S. Cfo]efl 
H #71 CfolEflE €"^4 ^7l^O.S 3E-M-.il, #7l = 4 ^JI^Kr ty*£0_3. A] 

Xll = S.*8 BflJE.4 ^l^os S^tt ylH2}°l: #71 X12 1-^1- ^^4- 5i7l^AS 
XI 2 ^>7l 5j 1 -g-^H.; #7] 7H12 ^1-71 5j H ^sflJElsl- ^7l^o.s uflsl£L 
-S^; ^ a o V 7 ] yfl^c ^-B»4 ^7]2|o S 3£-f-*>ZL, #71 XI 2 S.S.^ sflJELS}- ^7]^ 5=^- 

#71 E^BJ o. ^ E5 |o)o| A]^-«j-^J!f *}iESRr U-^h #7l ^ = E)-Olo^ A] 

#§Rr ^<Xl^i 0]2=. ttj-TgrO.^. A]#5l<>| ^ ^lO 

j?. *lcf. 
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<50> # 7 ] ^! ^>7l^l SUfljlflJELif #7l £]J=el-<y A>o]ofl «.<g^*l# tg^s]^ ol^ 

$1^ 53* -i^ 0.3L 

<51> #7] tilSBl-OlJ!]- #7} S S tiJ nfl^ -§-*fl ^7]^ £.-g-S>fe 

# ^J5_S S}^ f #7l = 3.»|J ^o]3lf # 7 1 ^12 3flH.^ 3l2 nfl^- ^EM^. ^fl ^ 7 1^ 

<52> A o V 7l S.^^- ^f>}7] -^Hl23l #£3l ^V^l Efl^B 31 BJ 

y o v ^-&, #£3] 7l^r# 3l^*Hr #31; #7l 7)^ 0 H1 ^e^-i: ^§#*Rr #31; #7l 71^1 
31 1 Ir^-i- <g^4 312 *§^*Hr #31; #7l ###31 31 1 f^Hi^* 

*§#*Rr #31; #7l afll ##^<^^ ^f-«H #7l *fli ^^34 a] 7 1^ £^-*>^ 

31 1 ^>7l^^ ^^jESf, #7} 3U ^Ti^^sV^. ^^a} #71 ^ 2 <3<*-4 ^7^^ 

S- S-^lxr 3l2 7f7]5ll €-^5)1^.1- ^*Kr #7)1; #7l ;*fll ##^^BVAj-ofl ^2 ^#x£<£ 
^ ^.sRr #31; #71 *112 ^^r^^BV-i: #-f-*}<3 #7l 3U *M^1 f^c^ ^ 7 ]^^ 
5. £-f-*Rr cfojaiH ^^-i- ^ ^ #31; #71 cfoleJjE SEfljzj. S^f-*}^ «lH 

s}^* #71 *112 ##^<a^#^ll ^*Rr #31; #71 ^12 ^Tjr^^MbMl 3)3 ^#^^^* 

^#*Rr #31; #7l *\)3 ^Ti^^^V^ 3l2 ^#^^^ :£:§-§><*) #7l ^2 7.1-71^^ 

#7)x]CL3- 5E-f-SRr HflslJE. ^#*Rr #7ll ; #7l tifle)H. ^4 #713 JUL 

sfe ^°l-£r 313 ##^^^-#ofl ^#s>^ #711; #71 z\}3 ^#^^^#°11 314 

^"4* ^*Rr #31; #7l afl4 ^#^<a^ 313 ^Ti^^M- #7l tilB^^f # 

7H O.S 5L-S-*>^ 3U 311" #71 ^4 ^^-^o^nV^ ^^a} #71 S^U 

Bfol4 ^71^ AS 5M^Rr 312 311- ^^^m #31; ^ #71 7111 ^11 -Sep 4 ^7i^ 
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53 -a- ^vcf. 

<55> Aj- 7 | S-^j-g- ^*>7l ^ ^"^^ 4^" ^£^1 Efl^E 3}]EH^ ; tiV 

7l^; a o V 7 ] 7l^ c Hl ^ Ufl^^ ^^Bfo] ; a o V 7 ] ^c^o]^ 5g^^ o> 

*^ ^ ^ ; A o V 7l ^1 <3^4 ^7l^O.S S-f^]-^ ^11 7>7l^^ ^-^sflH.; ^7} ^1 7> 

71^1 .Sl«5flt=<4 ^ 7 )^0_S_ H}1 Cf^l^H ^"71 *fll q-o]ej]H §-I»u2)- ^.7^ 

^*}JL, #7) S"^ ^ ^ ^ ^jn^s. Al^cH *)U 3flJEL<2j- &7)^o.£. £*§>^ 

*fll alB^: a o > 7 ] A]2 ^4 #7}*\cl3_ *fl2 7>7]^^ ^^sfl^L; # 7 ] 

2 *>7l^l ^^5fl = ^ ^7l^O.S £^*>^ *fl2 CfoleflE ^ #7] ^2 tH^E 

^7l^ o.^ SL-f-^, ^-71 ^cgcrfjz}. ^Ija^cs. Al^-S]^ H^WJ 2)]JELi4 ^7)^ AS. 51 
**Rr *fl2 olH&j-^l: i^Rr tbcf. 

<56> a o v 7 ] ^ alH^ois]- ^]2 tilBS^^r #7] %^<^^jzf 3j H^Rr »£^SLS. JS^o.^ A] 
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<57> #7] 7}7}^^ S^sflc^ # 7 | cqr=ef.ol A}o]o\] H-O^^^o] ^e|]S ^ ^ £) <^ ol^ 

3^ ^$2.3. #7l *fl2 7}7l ^ ^ ^Hj^c^ ^-7] "flc^o] Aj-ojofl -g-cg^o] 

<58> #7] *fl2 ^>7l^l ^.ejjxflc^ AV 7 | ^^olcHl^ ^ol^^ 27^9] A]2 

^SLS. #7)X\o.3. SL^*}^ Ulr^tLS. *Vcf. 

<59> # 7 1 *fll 7.>7l^l ^EflsfljELS]- ^2 7}7l^l ^^JEL^r # 7 1 flS-S^ A^oH J]7 

<60> #7} e 5^-01 jjj. 4 > 7l ^ X 2^,33 jrflc^ ^ 3.b« o. ^ #7}^o_£_ SL-f-*} 

t= 3# *H, #7l *fl2 tilH£}^4 # 7 1 ^12 sfllL^ ^12 "lit -§^U 

<61> # 7 1 JZ.^ ^^7] <^*V -^ -€^^3^1 ^-£^1 ^7>51 Efl^H 

W o V ^^, te^l 7]^;# ^<5}-^ ^Tfl; #71 7l^ 0 Hl M.7$ ^<L3. ##5}^ flS-SKl* M 
^*Hr ^^1; #71 7) ^1 *\}2 «J^^>-El , #7l afll ^# 

^^21- ^12 5L^*Kr ##<^^ol ^ol #71 £)j=e|-°l<>] Aj# Wj-^ 

d W^^1 ^iE^l Q±r ^*&SLS. ##Sl£^- #7)1; #7l 7]& *l^#ofl *fll 

^ZtHQ^-Br ^ ^ *}1= #7fl; #7l *fll f^^ 1 ^ ^cjH A o V 7l *fll ^-Hf 7^7) ^ 

SLg. S.^}^ 7>7l^^ ^sflUS]-, #71 ^Ti^o^nV^. ^-Jg-^>c^ # 7 j ^S-BKl Aj-o] 

oflAi ^0]^S>^ 27flSl ^12 ^7l^^S. iE^Kr A}2 7>7l^^ 

*Rr #7fl; #71 ^ll ^Tl^^Hl *112 f^^ej-a- ^#<5Rr ^-711; #7l *112 ^ll^n^r 
^r-f-^H ^71 ^1 7>7]^^ ^Bnsflc^ ^7l^o,S ^1 nfo] 5jjE ^BHni. i ^.71 ^,12 

^Tj-^cgnVo. #71 ^fl2 7>7l^^ ^.EB^c^ 7j 7 ]X\SLS- S.^}^ ^2 4o1bJ)E 
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<62> 



^Hl ^3 f^Hi^Sg- ^*Hr #711; #7] *fl3 f^*!^^ ^r-f-SM #71 *fli 

^71^0.5. £#S>^ *fll cflt #71 ^)3 ^^M^BV* ^-f-*V<*) #71 ^12 

?A7\ASLsL 5L-g-<5>^r ^12 *fl% ^^e>^ ^ #71 ^1 Dim ^4 ^71^ JE 

^}tt 41 sfl^S}, #71 A)2 ^im ^7]^ AS. £-f-«Hr *112 H^aj ^n f ^> 

71 *fl3 ^^^MHl z^zj- ^#*Rr ^7ll# ifs}^ ^-c}-. 

#7l afll Wl E^o|^ aV 7 ] ^ 2 Wl^^-ol o. 0_JL «)|tS]£S ^#5)^ ^.g- Jf^ o. 



<63> a o V 7 ) ^ ^71^1 ^.Bfl^c- AI.7] ^c^o] A}olojl W-o^^o} ^ Efl S ^^l^r ^-g- 

£1^ tic}. 

<64> AJ-7] ^2 7>7l^l -SEfljrflri^ ^V 7 ] ^c_E}o]oll^ 2} o] ;g ^ 2 7^9\ 7^2 ^ ^ ^ 

?f^-S ^7l^O.S iE-f^}^ ^^£l^ ^ICf. 

<65> #7l afll 7l-7l^l ^-EM2flH.S|- ^2 7>7l^l SeA^c^. #7l ^ = A>olofl JH^O. 

<66> igj-^ofl oj ^ _ oJo3 s.^7]- s^tij uflc^ ^S^l nfl^-ofl a> £ ^] ^o) 

€ B^fl^l^E-1^ ^^^-» ^^>7ll A ^ six) ^4. 
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<67> ol§>, t^ofl 4s. tiV£^l ^>^1 oVH^fl ^r^l 31 g n ^^«o v ^* 

* £^^r ^tr^K a. m}-^ o. ^ 7] ^ ^XHH ^rji t}- 

*M ^ SZ^-ij- ^s^Ji ^*Hl7ll <*KH #xg^ ^ §> 7 1 o^fl ^ 

3^ SM^". 51^] Sl^H, ^ ^ <3<*#£] ^S^^g; 7}z>}7) ?I^I4. 

3^ ^ Sl^M" ^r°Hl *H33 7fl7fl^ ^ olcf. ^ofi 



a. igj-rgcq ^A]^lcfl af^- alj^j ^7>^ ^liE 3)]E1^. £ 5 ^| £ 9^ %i-S^>^ Aj- 

£ 5^r ^AHllofl n}^ tn-^^l ±.7} 9] El^E Hfl^-fr ^^^olcf. 

£ 51- , t^S] ^UHiofl 4=. ^^j-o] 31 sflig*. -€5l^(Si)4- 

^-c- ^£^1^ sf^ Semi conductive chemical element)^. ^^=1 ^JE^l 7l^ 

(100 Semiconductor Substrate)4 Vo T| ^ ^11- #<>| , ^S'J^iS ^r7flsj Jfl^eKi 

(140;Word Line)°l *\3. *%*8t>}7)] ^<^s]o] oitf. 

ZL&lZL, ^1 sfl = (420;lst Probing Pad) Q &7]^o_3, S^S]^ afll w]e^o] 

(220;lst Bit Lineal ^5}-^ (140)^1 D-^fe *liH*Rr ^^AS ^S\o] oiji, 

^12 HSaj 5fl^(520;2nd Probing Pad)^f ^7l^o.s. JE-f-^ z\]2 «lm 2^(230; 2nd Bit 
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LineH ^ = eKl( 140)3 #^Hr ^J2*>^r ^°-3- afllsH 9X^. <^7H, 

«lBeKl (220)4 afll 4^(420)^ -fi o^o] <q^- °§^(B)<>IM *IU *fl% ^(400H1 

4*11 ^7l^o.S. lE^f-SH, »12 tilHe}-<?l (230)4 ^12 £i«J ^H.(520)^ o^ol 
(BHH A2 ^lt ^(500 HI 4*fl ^7l^ AS. S^tr^-. 
<73> 7l^:(100)<Hl^ *lll (150a; 1st Impurity Doped Area)4 A]2 ^# ^ 

(150b;2nd Impurity Doped Area)* 5L^W& ^^(lSOiActive AreaH 91^}, 
^^(130)3 ^ = el-o]( 140)^1 41 # ^4^ ^51^ *^<L3- 4l#£H &4. ^1 

1 °J^(150a)^f ^12 ^^(150b)^ <y(P)ol4 ^i(B)4 ^ Sl^^H 

<74> ^«^(i50a)^r 7>S afl^sl^ *fll «1 H4<y (220)4 ^7l^o.S 

5L-f-*>JI, *fl2 ^^(150b)^r 7>S « 0 >^S wHISl^ ^12 alB Bl-ol(230) 4 &7)*\ 

<75> ^fli eg ^ (I50a)^f *Hl tilH4<?](220)44 ^Sfl^"?! $.7}*\ £Jf- ^14, ^2 1- 

^1- ^(150^4 *\}2 W1H51-0] (230)^-51 ^l*!*! ^ tf^ji). 

<76> ^11 «lBe^(220)4 <^(150a)£- *fll *>7l3^ €-^3flH.(180a; 1st Self 

Aligned Contact Pad)4 *fll 4°13]H sai ( 2 00; 1st Direct Contact)* ^f-afl *\S. ^7l^o.S. 
^€4. ^-^l^A^, ^1 A?)^ ^^^-B(180a)^ afll lr^# <g<3(150a)4 ^7l^il 
£**r^, 4^7)1^ aifj^ °&<$°} <^tr ^r^-^S. cn^ ^Bfl^. ^^el-o] 

(140) 4°H1 ^sqol oicl-. *fll 4-7^11 ^-^5ll = (180a)^ S^lS.^ *r-§-S r 7l 3*fl #s]^ 
3^4 ^4<>1 &4. ZL^JL, *fll 44^11 si«3r|l=.(i 8 0a)^ 4°1 

^i— €-^(200; 1st Direct Contact)* ^Sfl ^1 «lHSr<?l(220)4- ^7l^o.S. £#tr4. 
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<77> ^2 ulH5l-ol(230)3|- *fl2 <3^(150b)£- *fl2 *>7l^ -^3fli=( 180b; 2nd Self 

Aligned Contact Pad)sf *\]2 €-^(210;2nd Direct Contact)^: **ll ^7l^o.S 

^^tf. ^13-°S, ^2 *\?]^%. e^4-^(180b)^ ^12 ^^(150b)^ ^7l^o.S 

S**}^, Ir^^r^ ^Hflo] xl-71 ^ 1 m^sflc(i80a)4^ ^ ^Efljg. $|i= 

5^-^(140) A>ol^ ^JE)^ olcf. £]-C] ^Efloj *j| 2 ^>7l^t ^ 3fl JEL ( 180b)^r £^5*1 ^-g- 
0>}7) $)f% l-^^^^Jlf ^ ^ s 014. 

<78> ^ o^eflol ^(AH^V <8^£)<H 91^ m ^>7]^1 ^^3ifl^.(i80a)^ ^E) , A}2 x}7) 

^1 €-^3fl^(180b)^ ^B.b\-o](U0)9] a]^- ^M^Tll nfl<isM € °1 ^ 

(A)4 -i <H3H ^ <3<*(BH *g^sM 0}^ ^2 ^>7l^l ^«i^l^(180b)fe € <H 

^ ^(BHH *112 cfoiEjjE ^^(210)* ^f-sfl ^]2 wise}-*] (230)4 IS JE-f- 

<79> £ 6 o. £ 5 ^ ^ c>|eflol <^<*(A) 1^^ I - I cjTgsLolc)-. 

<so> 5= 6# #Ssr>^, -g- ^HU^l ttj-^- aV£^l tl]AE sfl^o. ^^w.^nV 

(120H1 ^*fl #^^^(130)ol fr^^l^ ^£^1] 71^(100)^-^1 ^H.2l- < ?](140)ol 4^ 7 fl 
<H ^-l^s]-«y(140) -M-oH^r *1]1 7.>7l^^ ^-^3x)l = (180a) ^ ^12 ^^sfl = 

(180b)7> ^cf. 

<8i> «-^^^(130)^r ^ = 5^-o](i40) A>ol^ 7l^-(100)^l *8^€ *fll (150a) 4 

2 ^(150^* 3E^H, ^1 lr^# ^(150a)^- *fll 7>7l^^ ^ 2)1 = (180a) 4 € 

7H^S 5L-f-*}^ 7fl2 ^^(150b)^r ^12 7>7l ^ 1 ^sfl:EL(180b)£}- &7}^o_3. 
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<82> am ^>7l^l 3.^s]]c( 18 o a )^ cfol^iE ^(200)-g- *)U *)^9l(220)3\- 

<83> <^7}*]2) 3L 1603}- 170 ^ 190^8: ^Jfr^Ml <*| ^Jl^ A^ 

<84> £ 7^ £ 5^ € <^^(a)4 ^1 <H3H ^ ^(B)* n-n^ ^ 

<85> £ 7# , ^^l^llofl af^ Efl^H Sfl^^: i^^BV 

(120H1 ^M^USOH fl-^Tr «V£*)1 71^(100)2] H ^eflol ^(AH Ir^^a] 

^BtfsL *fll 7>7l^l €-^sfl^.(180a)7-h ^jsH oicf. zl^ji, afli 7>7l^^ ^^sfl^(180a) 
^ ^lll cfojEjiH €-^(200)* ^ *fll H1HH^<?1(220)3]- ^7l^o.S. S-f-^cf. IE*, <H 3] 
°1 ^ ^(BHl^ *fl2 h]B2K1(230)°1 $icf. 

<86> aj7H, %^<^^(130)^r 71^(100)^1 ^j! ^^ (150a) ^. ^*}i=. c-fl , 

°J^(150a)-g- *fll 7>7l^^ ^^2fl^(180a)4 ^7l^AS. £^*Vcf. 
<87> <^7)*]2] xi)Qt$ JE^JL 160^- 170-8- 7]&<#<% ^Ajjg.^ A^ ^_ 7 )*\SL 

3. ^^Al7l7l ^tb *fll #^<a^ *ll2 ^A^t}-. 
<88> 51 8^ £ 5^1 >g <H ell ^^(A)4 € ^eflo] 5>l^- ^^( B )# #^*}^ m-m^ ^ 

<89> £ 8* , ^Al^lofl O)-^. tilJt All 4l7>^ EfliB ufl^^. ^^«.^nV 

(120 HI £l*fl #^^^(130)ol i^Sl^r aVS^l 71^(100)^-^1 4. °}$}°} ^(A)-^ ^ °]$]o] 
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°j<*j(BHl <g^^<y efoi ^e)]^ 2,) 2 ^>7l^l €-^2fl^(180b)7> *§^3°1 5a4. 

^Jl, ^2 ^>7l^t €-^3fl^(180b)^ <H3H ^1^- <g^(BHH ^12 -^(210) 
* -f-*fl ^12 til B 51-^(230)34 ^7l^o.S it <HelH <3^(A)°1|fe *fll «lBe1- 

^(220)0] oicf. 

oo> ^7^, §-^<*U30)£- 71^(100)^1 ^€ *112 ^^(150b)^ i^-^c-ll, A2 

^^(150b)-g- ^12 7>7l^^ ^-^sl]^(180b)Sl- #713 £**Vu}-. 
<9i> ^71^^ njA^t^ s^-if-jr 170^ ^7l^ ^2 ^Ti^^DV^. xlAl*Vcf. 

<92> ef^l ^31* oi=^ ^2 7>7l^^ ^^^^(igob)^ 1-el^sl^o.s ^5l<H & 

Ml -& 51^^ T^J-^ TH^tf Dl 342 olcf. 0)-e}-A^ *fl 2 7>7l ^ ^ §■ 

^sfll£(180b)^ =L z}o] 7 } ^-711 ol^ ^o] tl>e^}tf. 

<93> A 0 V 7 )5>1- ^ ^<H1 4=^, ^1 ^>7l^l 2)1 = ( 180a) ^ ^oi^^o] ^3 

o] v\o] sjjE 3-Efl(200)lr -§-«() *fll til H si- ^(220)4 <£^s}q-. IZii)JL, A]2 7>7l ^ ^ 
ill = ( 180b )ir ^91 ^Bfll- 4g o^efloi <^«(A)2l- ^ o^o] <3<*(B)°ll 

S^dl, ^ ^ efl ol 9]^ ^^(B)oflA^ ^2 cfolBjjE €-^(210)^- ^ ^12 til^ej-oi 
(230)2}- ^7l^o_S. -£-f-?Vi4. at!:, *fll tilBH+<y(220)^- ^1 sfl^(420Hl ^.7]^o_S. 

<&^s\°) $X^, ^2 tilH5l- < y(230)^- *ll2 511^(520)^1 #713^-3. "S^EM 91^. 

<94> trj-sf^, »U 2)l£L(420)^ *fll «1 ^^1(220) 4 ^1 7>7l ^ 1 B. (180a)l- 

^71^ £-f- <>l-§-^ *lll 1:^1- <3^(150a)^ ^ ^Tfl ^cf. o] 

^ °>*e1, *1l2 = 3.»8 3flJE.(520)^ ^12 (230)4 *fl2 7>7l^^ ^sfliEl (180b)» #7l 

3 ^^S. o]-g-^H ^12 #^1- 
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<3^(150b)3 4 s 91?]) ^cf. f^^l, >g*Hl£- XU 

^^(150a)4 XI 2 <^(150b) Aj-o] 6fl * e.^ <§p^ ^ 0I7] rtfl^-ofl ^ B 

<95> JE 9^ Xl2 ^>7l^l e^3fli=(180b)£] 7}<&i& #<5H1 §H 

#^-(0n Current) ^s\A £-*>fe 3^ iL^ ^ neflHolcf. #7l^r ^> 

°1 , XI 2 ^7] ^ S A ^^3flJE.(180b)^ fBl^E]^S o]^^t^ 9X±r*\, ^x)Q V}9\- ^0} ^ 
^Sl€-^ ^%V^.cf 3L7l nfl^-ofl £ 90) 2 efl£ 7 } Ji^^fe- ^7)^*1 

<96> ne^, ^o]e| ^.-H- a] ^(Retention Time)^- ^*Hr <y*}<y (Leakage 

Current)^ € <H 7 Ji^« lk, 10k, 176k 7flS ^7>X|^ nfl rflef lOwfl^ ^7}^ 
°i ^ $14. 0 l*Htr ^^Rr #5l^e]-g-jl5- °l-f-<H*I Ay) ^ ^ = ^ ip-g^ 

°fl £33-2-3. <3^8: "1*1*1 &JI Sl^-^r ^ 5- 9^1 ^e||Hl . k^r 10 3 * u|- 

4^ 7>3.^ XMB ^^"(Vg)^: l-B(V) M-ENH 4|3.^£r ^efl<y 

(Id)» #*H<H(A) M-Ef^fl 

<97> o)S\ t wV^o^ -gAlofllofl Hf^- tiV£Xl i*>Sl EfliE jzfl ^ ^yj-ttl.g. £ 10 lfl*l £ 

14» 3rS«H -M^^cf 

<98> JE 10 ^fl*l £ 14fe ^A]^10ll O)-^. UV£X1 ^7>^ E|AE 3JflEl 

£*ltr -£ 10 tfl*l £ 14°fl &<>H ( a ), (J3), ( x )fe -£5^1 I - I , 

n-n-sd, m-m^ ^#itr ^ M-eHM, -g <X3H ^ ^^o] 
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<99> M. yQ-Tge) ^A)6\)16\) ^ ti_V£*fl ±7}$] ffliS ^ ^^r, £ 10«=fl £ W}<2]- 

^ ^sl^-(Si)^ ^ *KE^H ^ (Semi conductive Chemical Elment)5. ^€ 
tfVEXl 71^(100)^- ^altbcK 71^(100)^1 B€*l *3 ^* °l-g-*M ^f^-e]^ 

(120)-§- #^^(130)^- fl-^tl-rf. ol^, 7l^r(100)^ o Hl ^ « 0 V ^-°S- ^eItt 

^ = E}o](140)^: ^7fl r}#, -f-^(B)M- <y(P) ol^^l JLS ^^.^(140) a> 

°1^ 7l^r(100)^l XU ^^(150a)3l- Xl2 lr^# <3<3(150b)^- ^th=K 

<100> ZLCj-g-, 5L Hofl £ Al^ Wj-S}- ^-ol ( 7l^-(100) ^'g^Hl #51-^-4 ^ #7] # 

^ ^ f^*?! 2}-^-7l^^ -C. S *fll #7i^cgnT- (160) o. tg^t^ o] , 

*fll #?i^o^n|-( 160 )^ :£-§^H ^1 <^^(150a)^ ^7l^ E^Hr ^1 7>7l^t 

^^5)1^(1803)1- ^*>JI, o)s>\. tgsJsM ^1 #?i^^B]-(160)* ^-f-SH Xl2 lr^# 
(150b)^ ^71^ o.^ s-f^H^ Xl2 7>7l^§l ^S]3fl = (180b)l- 
<ioi> olnfl ) 7>7l^^ ^^]3flH(180a)fe ^1^.^^1(140) ^Hl 

JL, X]2 7>7]^§1 ^.Hn^^dgob)^ ^^El-ol(140) A>clo)l o^^^o] ^oi t^^t)-. 

<102> ^H^, £ 12ofl SL^S} «>Sf ^-ol ( ^1 #^;^^nV( 160 ) ^l^AVofl AlsJ-nVjz}. ^-O. ^ 

71 ^<3^ #^ -f-^H °J s^ltf^*^ ^o.s ^3-«H xl2 #*Hi<3^-(i70)* ^^^v 

*=h ^l^i, Xl2 #Ti^<a^-(170)* ^-f-*H X|l 7>7l^^ €-^5fl = (180a)^- ^7l^S 
*>*r *U ^l^H ^-^(200)^: *§>Sth}. ^l^ ^*3*H, XI 2 ^^^^^"(170)^: ^*><^ 
X12 ^>7l^^ ^- ^ 5fl ^.( 180b )s]- ^l^i JE-f^H^ ^12 cf°l E -i!H -E«!(210)# ^^W. °] 
^, XU ^H^b ^(200)^ H ^eflol cg« (A)lflo11 tg^}.-^ *)12 cfolBfle ^iP(2io)^ ^ 
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<103> °1<>H, jg o]z])o) <^^(A)^ *\]2 #^^^"(170) ^l^B. ^^(200)^ $.7] 

S^f-S^ *fll ulB2H](220)-§- ^^^-tj.. olsf ^*S*H, € ^ °J°3(B)£l 

^12 f^^r^^^C 170)^-^1 ^12 ^H^B ^(210)4 #7)?$o_3_ S.^}^ *fl2 *] B5} ^1(230)^: 

<104> ZLT}#, £ 13^1 ti}<4 ^o) ; *J| 2 #^^^^-(170) ^^cH QHm^ 

<105> °H>*i, £ ud]] y> <^ ^ ol( f^^o^Qgo) °- ^--g-^c^ ^ 1 tl] E ej-O] ( 2 20) 

4 ^7l^o.S. £^V^ *lll ^ ^-i«(400)-i- ^^W. *g*8*H, ^113 ##^^(190) 

-i: ^f-*H ^2 wlH5}<y (230)32)- #713 o.S ^12 ^ ^(500)# ^^tb^-. =L& 

cf-S-, *fll ^^(400)^ #7]?i°_3- E.^}^ *fll 3fl^(420)^, *fl2 ^lt ^ 

(500)3^ ^7l^ o.^ E-f-^Hr ^12 2fl^(520)« *fl3 ^^^^-(190)^: 

<106> o)u% t ^2 oflig; ^i«(500)^ *H2 7.>7l^^ -E^ = ( 180b)^l ^7l^o.S JE^} 

^ c>) S fl o] g]A ^^ (B) oil ^^^-r}-. ^2 ^ HBf^K 230)£r ^7fl^l 7fl2 x}7)^ 

H ^-^3fl^(i80b)l- ^12 ^^(500)# -f-Sfl #7)X\J^3, <£%*}7)7\) ^cf. 

<107> £ 14^1 ( P )<=H1 &<H*1, *Hl ^(400)4- *fll sfl = (420)^r H <>1 oj 

(A)°l o>^ ^fl o]z])o) $>)5$ °j<*(B)ofl ^^si^n]- ^ oleflol cg^ (A)cH i^ ^.ol^s. £ 

*l*}5$tK 

<ios> ^ 7 ]q\ ^ofl ofsig, 7.>7l^l ^-^2fl^(180a)^ #<a#3<y ^ns. 

*fll ^-ol^jH ^^(200)^- -f-sfl *lll «1B 51-01(220)321- <£^^\. nelJi, *fl2 7>7l^ 
1 ^ej3H = (i80b)^ ^ °ielM «^^ (A)2 |. ^ o]^]o] ojrt (B) oii <2^r3°J sf°J ^ns. 
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^€4. 4^1, A2 ^JflS.(180b)fe «H3M ^ ^(BHH »12 cfol^jB 

^(210)# #sfl *fl2 wlHe|.oi (230)5^ ^7l^^S H-f-S)^ ^<gtj-. g^, a]^o] 
(220)£- »U 5fl^(420)<=>fl ^7]^o.S. ^^-^ D^sH, *fl2 wlHe)-^ (230)^8- A}2 

s«-^(520H ^7l^ o.^ ^^-E^- 
4^1, *fll HStg 3fl = (420)^ *fll «lSe|-ol (220)4 *fll 7>7l^^ ^ba^ ^(isOa)* 

^^-o.^. °l-g-*H *fll <3^(150a)^ #^% v ^ 5^1 ^cf. o] 

4 oj-ir&l, *fl2 £S a o' 5flJ=(520)^ ^2 *1h 5^(230) 4 *fl2 *>7l^! ^sfl JEL (180b)l- $.7] 
3 t^AS °l-§-*H ^12 ^^(150b)^ ^Ml^ff-l- €=^^- ^ ^711 ^nf. f^aj 

SLsL, £ ^-^^ ^Hl^S: (150a) 4 ^12 <S^(150b) 4°H1 *i§L^r ^ 



<no> (^a]^2) 

<m> ^Al^ 2 ofl 4^ tiV^^l s||€^- £ 15 ^ 3E. 16^: # 

<112> £ 15^ M. igj-^cq ^A] ofl2ofl ttj-s. Efl^E 5fl^^- iAl^V iglgJEOlJL, £ 

16^r ^A]ofl 2 o11 n}^ aV£^l Efl^H 4^ ^^^)^- sa] ^ sg^ol 

<H3> £ 151- ^A] ^ 2 o]] tCf^ tiV £ ^ ±.^Si\ Efl^-E sfll^ Aj^3.( Si ) 

4 ^"^r «>£^1^ (Semi conductive chemical element)^ ^£^1 7]^t 
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(103; Semi conductor Substrate)^ ^ y cHK »°i , *fl3. « 0 V ^S ^-^7fl^ ^ = 

(143;Word Line)°l ^«g*>7fl tifl^sH 

<H4> ZLe]ZL, afli ESU 3fl = (423;lst Probing Pad)4 ^l^is til^o} 

(223;Bit LineH flH.^ (143)^ ^4^ *]iHSHr t&D^S Hfll^M to, ^2 

^S.»} sH = (523;2nd Probing Pad)4 *\7]?lSL3. el-*?] (323; Probing LineH 

$1 = 2^1(143) 3 A]^- ^4^ ^JH^>^ « D v%K°S. tifl^£l<H $J4. <*} 7 H , WlHej-o] 

(223)4- *U 3fl = (423)^ ^1 *fl% ^(403H1 ^*fl *fll H <H 4^ ^(BiHH 

^7l^o.S 51-01(323)4 ^12 ESf] ^ = (523)^ ^12 ^lt ^(503 HI 3*fl 

<iis> 7]^r(l03)<flfe *fll ^^( 153a; 1st Impurity Doped Area)4 *fl2 

(153b;2nd Impurity Doped Area)^: #^ °j ^ (133; Act ive Area)o] ^.E.^ (143)4^ 

*#*£°.S. $14. afll °J°4(153a)4 °J°4(153b)^ °J(P)°1 

<H6> ^li °J^(153a)^r 7>^. « 0 Vf AS ufllE)^ wlHej-o} (223)4 € <H 

°3°3(AHH ^7l^o.s £-§-<!?} ul, *fl2 °J^(153b)^r 7}sL *&*fr°.£. «fl«g5q°l <& 

±r ef<y (323)4 € ^(AHH ^7]^o.s JE^f-fh}. 

<iit> ^ll lr^# <3^(l53a)4 «]H&K1 (223)4^1 n^l ^91 #7)^ £J§. «14, ^12 

°J^(153b)4 ^- H J £q-°J(323)44 ^7]^ ^711^ cf^-4 ^-cf. 

<ii8> Hlssl<y(223)4 *Hl °3°4(153a)£r *«1 7>7l^l ^}sfl H. (183a; 1st Self 

Aligned Contact Pad)4 4°1^]H €-^(203; Direct Contact )-§- *\3, #7] 
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<£^4. ^13-^, ^11 Ay] ^ 1 ^3fi = (183a)^r <^(153a)^ #713 o.s 

i=Hr7fl^ Ji^^ <^<*o\ ^ Slfe $|H.3}*I 

(143) Afolofl $^£)o} $icf. afli ^>7l^^ ^Hfl5fl = (183a)^- 51^3.^ 2]-g-§>7l ^*fl 

^ ^£|<H $1^. ZL^JL, m 7}7)^m ^*f|JE.(183a)ir cj-oleflE 

^(203; Direct Contact)* ^-*fl t»l He} <=Q(223)-2)- ^7l^ o.^ £Jf-^. 
<ii9> £S«J sJ-o](323)4 ^12 1-^1- <^(153b)^ *fl2 ^l^t ^sfl = (183b;2nd Self 

Aligned Contact Pad)^ wfl^JE. €^ (243;Bur ied Contact)* #71*]-° 5. <^^i€cf. 

^-313 ^12 7>7l^l ^^5}]^(183b)^ ^12 1-^1- ^^(153b)3l- ^7l^AS JE^-*}*! , 

^^oi ^7l ^ ^ €-^5fl = (183a)^ P}l>7}7lS l;^^^o] ^EflS. £1 IE 5}-°! (143) 

*}°H1 5^. ^12 7>7l^§l €-^3fl^.(183b)^ ^-g-^>7l ^ #sl^e]^4 

^•-S- #^5L ^£|<H oicf. ZLBlJl, ^2 7>7l^^ ^BH2fl = (i83b)^ Bll^S- €-^(243) 

* ^«fl HSU £1-^(323)31- ^7]^ o.s. 
<120> yfl^j= ^(243)^, je^o^ g>°i:*l# ; 7fl3JlAlEi(Capacitor)^ ^Sel*l ± 

^-(Storage Node) 0 } &7)*\ o.^. JE-g-S}^ ^ ^(Contact Plug)°-1 °J^olt}. 
<121> *V^ ( H^.^ sfol(323)^r *fl2 #^1- °3°4(153b)4 #71*^5. JE-f^H ^ <H 31 

°1 °J°3(A)^Sl ^ 2 7>7l^^ 3.Bfl2fl = (183b)l- #7l*]o_5. <Q^Al7l7l ^ 3Hi}. 5. 

e+^I(323)-ar <>1#°1H ^-ol ^ = eJ-o](i43)^) 41 # ^jusRr « 0 v^=o.s. 

Al^V Ufl^^TlM-, Hfe £ 16*11 £^1^1 W>S^ ^o] ^JEl^ol (143)0} ai^> ^Sj^ w c v 

^SLS. Ai^J- «H^€ °1£H <^&| tr'Str ^ (323)°-] will ^Bfl ^^o] 
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<122> o]*}, £ *UH2*1] 4^. ^7><>1 Efl^B sfl^^l $1°]*) ^^-g- ^#1 

<i23> £ 170. £ 15 o^ ^ u ^ <^ eflo] <^ ^^ (Bl)j2l . ^ ^eflol <3<*(A) ^ *fl2 *B o^eflol 

^ ^(B 2 )* -f-^V^ IV-IV#* ^#1*1: ^^£<=>14. 

<124> £ 17^. %v S s].^ ( ^- ^Al^2^1 icfs. Efl^H sfl^o. 

(123H1 #^<3^(133)°1 fl-^S)^ *VE*fl 7l^(l03)^Hl ^H^fl^l ^ J= e)-<?l(143) 

^}°H *fll ^>7l^^ ^^4^-(183a)^ A]2 ^>7]^^ #^3fl^.(183b)7l- £>c}-. 

<125> #^<3<*(133)£r $)^9l(U3) *}o]°) 71^(103)^] ^€ *)U ^^(153a)sl- 

^12 1-^1: °^(153b)^- ^11 ^^!(153a)-^ ^1 T^l^l ^ (183a) 4 

# 7}^ 0.5. ^12 <3^(153b)£r A]2 7>7l^^ €-^311^- (183b) ^7l^ o.S £ 

-f-W. ^3^1, *fll 7>7l^^ €-^sfl = (183a)^ ^folBjjE ^. eh (203)* -g-SM ^^^^(223) 
4 ^71^^.5. £-§^H, ^12 7f7l^ 1 ^^ufl^(183b)^r tHlsl-E. ^.bH(243)* 
sl-^](323)2)- ^7l^o.S. £-1^4. 

<126> «lHel- < y(223)^ 4. °131 0 1 ^(AHl^ tH eJ ]H §^(203)* ^fl ^1 7f7l^l # 

^ $\ B.( 183a )sf ^7|2jo s i#s>ZL, ^ o^H <qsj- <^<*(BiHH^r u\}^ 3.^(403) 
* -f-sfl *lll ^ = (423)^ ^7l^AS H^-^tK °1^- ^7>^lS, £1-^(323)^ 

"i <H3l°l ^(AHH^r Hflsl^ ^ eh (243)* ^ ^ 2 T^l^lt €-^3fl = (183b)^- #713 o_5. 
i*^>JL, *fl2 ^ <>|eflol «qsj. ^<*(B 2 HH^r *)12 ^ ^(503)* ^-*ll ^12 HS«J sfliEl 
(523)^1- ^7l^o.S. iE*^. 
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<127> ^71a^ v]*£t$ 1634 1734 193 ^ 203^ 7]^H ^j^-g. 

^7l^ ^<g^7l7l *Hl #71*3 <2 ^4 *fl2 #?M<a^4 Xl3 ^71^^ ^ Xl4 

<128> ^ofl n^-sig, «1H (223)£r ^1 <X3H <g^(AH*lfe- 4 0 1^B. 

(203)* -f-*fl XU 7>7l^^ ^X);!=(i83a)4 ^ 7 ]^^.S. S.-f-SKz, XU 13 ^eflol <^ cg<* 
(BiHH^ XU nfl^ ^ em (403)* -f-sfl XU 3flc (4 23)^ ^7l^jo s JE^f-^. ^.^31, 

5}<y(323)^r H ^eflo] <3<3(AH]^ €-^(203)* ^*fl Xl2 7>7l^t 

^sfl-E.(183b)4 #7}?io.S. S.^}JL, X]2 H <X3H <3<3(B 2 HH^ X]2 Xlt ^ 

(503)* -S-sfl X| 2 3flJE(523)4 ^7l^ i^W. 

<129> U3-SH, 5fl^.(423)^ w1e^o|(223)4 XU 7>7l^^ ^.^^ = (183a)» #7l 

3 ^#<LS oj-g-sj-o} xU ^^(153a)^ #^ll ^ ^Tfl £4. o)^ 

4*&l, xl 2 HS^ sfl.E.(523)fe 4^(323)4 XI 2 A?]^ = (183b)» $.7}?* 

51-f- ^^is °l-g-*M XI 2 <3^(i53b)4 *r 9l7)\ £4. ^3-2- 

s> ^ .g-rgo] *jx|afl2^r XI 1 <3^(153a)4 XI 2 ^^(153b) *}°H Jr2^ # = 

44^ ^ fcM nfl^-ofl ^ H^4^44 ^^^-1- ^§ ^ OJX] €4. 

<130> Olfj}, ^- ^4 ^Al^ 2 ofl 14=- 13VEX1 4l44 Efl^B sfl^ ^^«o v ^* £ 18 ifl*] £ 

221- %^<5}<*j -£^4. 

<131> £ 18 44 £ 22^ ^Hl2°ll itj-s. a> £ ^ ^].o] Efl^e 4^ ^^« 0 >^* 

£.4*1 ^E^^. 5= 18 ifl4 £ 22°fl &<X4 Afe- ^1 <H3M <3^* 5.4 §>o^ t 3^ 

X]l ^ o)$\o] s>}^ °§o*^r S4*>4, B 2 ^ Xl2 IS <X3H 4^" <3^* 
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<132> M. i±T$<i\ ^X\c%2<^ ixj-^. aV^l ^>o] E |AE sfl^ ^^U-^^r, £ 18*11 5L*}& 

^1, ^ ^e^CSO^ ^ «KE*IH Sldt (Semi conductive Chemical ElmenOS. 

71^(103)* ^«l^cf. ^til^ 71^(103)^1 B^l^l ^ o] -g-^o^ ^]_«.^nv 

(123)^- #^^^(133)* fl-^W. ojo^, 7}J&(103)^ *3 *&*ar°-3. ^5)^ 

$|S.BK!(143)-g: ^7fl -§-^(B)<4 *1(P) ol-^o] ^og^.^ o. s ^:eleK1(143) a> 

<=>1^ 7l^r(l03)ofl afli <3<*(153a)s|- *fl2 <3<3(153b)* 

<133> ojc^A^ £ igofl ^X\Q ^ 71^(103) ^^^>H1 -M-SJ-sq. ^ ^71 ^<3^ # 

^ #^°J 3*«M#^3}-^ ^-^-S *fli ^7V^^^-(163)^- nrf^-, 

*H1 #^^^^-(163)^- ^1 <3<*»(153a)sf ^71^ 6.S S^Vfe *fll x}7]%& 

^^ = (183a)l- ^ *)U §^-^1^(163)* X]2 

(153b)4 #713 o.S *f|2 7>7l^^ ^3jsfl:EL(183b)* ^^tbcf. °M, Ull ^>7l^t 

^^5H£L(183a)s|- aj|2 7>7l^l ^sfl:E.(183b)fe- $| = eHl(143) *}°) °\] SrSHr3*I ^ns. ^ 

<134> n3 £ 20°11 Mfl ^1, Tfli #?>^^^(163) #^<H #3^4 ^ # 

7} ^<2^ ^ -§-#3 Si f±5 *fi2 ^^FS^M 173)1- ^^tb 

cf. ZLcf^g-, *fl2 173 )# #-f-*M XI 1 ^^^^(183a)4 ^^l^^ 51* 

^ cfcl^jH ^(203)^ 4 <^(AH1 $>8th}. 

<135> °]°\*\, *))2 #7>^c£nV( 173 ) Aj-ofl t}o]?fl;E ^(203)4 #7l3_0^ S^fe- 

«lHEK](223)-i- € <H3H ^(A)^ afli ^ ^eflo] <q^. eg CBi)°fl °H , 

«m (223)^ ^^5}^1(143)^ a]^- yj-tg^ aiji^ ^<L£. *\^?>}5.^ 
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<136> ZLCf^-, £ 2H 44 ^<X, Xl2 #^^«a^"(173) #^Xl ^444 

^<3^ #^ 444 ^4^H X]3 f^TM^ 4(193)* ^tb4. 

nfii=h§-, X|3 4(193) 4 Xl2 <3 4(173)* XI 2 7>4^ i i -E^XllEL 

(183b) 4 £4 3^5. S.^}^ XI 4^ ^(243)* 4. 4XH <3^(A)X| ^W4. 
<137> °]°\*\, XI 4 S- §-^(243)4 #44o_S. £^f-5>^ I^hj ^01(323)0. ^3 ^^nV 

(193)#X| ^t^. °H, ES'S 4^1(323)^: £1^=4^(143)4 ^ ^4 4^Hr ^tKS- 

3. H 4XH <3<*(A)4 XI 2 <i 4X14 44 ^^Xl ^44 

<138> 4*^-3., £ 22X1 44 ^oj, 43 4 (193) ^^Xl ^444 ^ 3 

4 -§-#3*1 444^4^ = o. s ^444 XI 4 f^H|<34(203)# ^^tb 

4. Hflcf^-, XI 4 4(203)4 XI 3 £4(193)* 4*44 4^4*1 (223)4 #4 

JE-f^Rr XI 1 XI ^ ^4(403)* XI 1 il 444 44 <33(Bi)Xl ^*>4. ol<4 
•X. XI 4 ^4^4(203)* 4-f-4<X 4<?1(323)4 444^3. Sl^Rr XI 2 XI 1* ^ 

(503)* XI 2 € 4 44 ^^(B 2 )X1 ^tb4. 

<139> ZZ.5I4*, XI 1 XI 1- ^4(403)4 44^iL5L JE-f-*Rr Xjl XI 3= (423)* XI 1 ^ 

444 tg^CBi)^ XI 4 #?i*i<34(203)#X| *8^4. 44 >3*344, XI 2 Xll*" ^4 

(503)4 £-f-4xr XI 2 HSU Xl = (523)# X|2 ^ 444 s]^- cgo^)^] XI 4 # 

4^4(203)4X1 ^W4. 

<uo> #44 <£qo) ^o)) ulH44(223)^ ^ 4 44 <g4(A)Xl4^f 4°14H 

-^-4(203)* -f-Sfl XI 1 471 ^§1 ^4X]H.(183a)4 €44-2-3 £^4^1, XU € 4 44 44 
^4(Bi)X14fe XI 1 XII: ^4(403)* ^§-*fl XI 1 4^(423)4 444°-3. Efs)£^ ^ 
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liBful, &Kl(323)£r >g <H2fl°l ^(AHHtt wfle]^ €-^(203)1: **ti *fl2 

^l^l ^^sfl = (183b)^- ^7l^o.S x\]2 -g <H3H cg^(B 2 )oflA-]^ ^2 ofi 

^ €-^(503)-i- ^fl A2 HSU ^ = (523)Sf ^7]^o_S. S-f-sqss- ^^^t. 

, *fll SS-D 3fi = (423)^ wlH^<y(223)-4 afli T^l^l ^^^^(183a)« #71 
3 £1- ^#JLS °l-§-*H *fll °J^(153a)^ ¥-g*i^r* ^ &7ll ^cf. o]^ 

<>r-|-&l, *U2 5H^(523)^r £SU e^^l(323)2f A2 * r 7l3^ s-^sfl J= (183b)* #713 

51^ ^JlS ol-g-^H *H2 °^(153b)^ ¥^^^-1- ^ ^Tfl ^cf. f^o. 

3., ^ ^Al<^]2^ ^1 <3<3(153a)4 2)12 ^^(153b) ^ojofl ^ = 



<142> (^A1<^13) 

<143> o]^> ) ^tgsj .OAHI30)] tcf^ tiV^^i] ^}.o] Efl^B -I- E 23 5! £. 241- 

<144> £ 23^ ^Alofl3ofl icj-s. aV_£^j .£*j-0] Efl^H 2flE^-g- £Al*V sg^JEojt}. 

<145> £ 23-i- ^*H, ^Al^3ofl rej-s. tiV £ ^] E fl iH tffl,^ ^e)^-(Si) 

£r5.*ll^ s}-^" €^ (Semi conductive chemical element )3. ^£.^11 71^- 

(105; Semi conductor Substrate)^ ^ *fH]=, 31-1- Ir^H , M)S. ^-^7H^j 

(145;Word Line)°| ^SMl HfllS)^ &cf. 

<146> 7l^(105Hl^r afll (155a; 1st Impurity Doped Area)4 *]2 *£ 
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# °J^(155b;2nd Impurity Doped Area)* i^r^ *^ °$ ^ (135;Active Area)°l $|H.eKl 

(145)4^7 ^S-S. 7}^rO]*\ A}Aj W 0 H£0_S ^ 3 ^ &4 . 

<« §-<H, %^^^(135)^ ^^eftl(145)# ^^^.S ^Tjl ^0.5. 45£ 71*0^ 
^S^H 5U4. »ll 1-^1- <^(155a)4 *fl2 1-^1- <3^(155b)£- ^(P)^ -g-^(B)4 ^ 

51^3<H 5U^ ^ <3^14. 

<147> 3fl = (425;lst Probing Pad)4 #7}^SLS. £-f-£|^r ^1 wlS&r<?](225; 1st 

Bit Line)£r <3 ^ (135)^1 7l-i-^^ a <J-*J=4 « 0 >^S. wfl<l£H ci^ 

^2 sfl = (525;2nd Probing Pad)4 ^.7}^ o_g_ S^tt *fl2 u]^9l(255;2nd Bit 

Line)£r *fll ti}Hef^](225)4 5g ^*Hr « 0 v^o.s afilsH 01,4. *))2 wlHH^<y (225)-gr, 

^IsRr «>2f ^J-ol ; *fl 2 <3<*j(155b)4 *i7)^°-S. JE^SH 3X^= A i <^^(A)i^ 

<148> *)U ^^(155a)-^ *fll Hi HB}-<y (225)4 € ^ sfl o] <g<g(A)*IM #7]?*o_S. 

sVji, ^]2 ^^(155b)^r *fl2 HlHe}^l(255)4 ifi <H ^ ^ (A)°11 $.7)*iSL3, JE^f 

tr4. 

<149> ^li ^-§- <3<*(153a)4 *fll tijHe]-^ (225)4^1 ^H'?! #7l^ jE-f- :&7fl4, *fl2 «■ 

^"3(155^4 *fl2 ti]HHl- < y(255)4^ ^13^ #7)^ S.^- &7)}±= 4*4 ^4. 
<150> *f]i tflH^ (225)4 *fll ^(155a)£: *fll 4-71^ ^sfl = (185a; 1st Self 

Aligned Contact Pad)4 *fll rfol^H ^M(205;Direct Contact)* **fl *\3. ^.7]?* £.3. 
^14. *fll A7}^ -EH»3rfl = (i85a)^r A)l <^(155a)4 ^713 0.5. ^ 

4^7^ cg<*ol ^o.^ 3&|£H Si^r 1-^3 ^e}]s ^4^(145) 

4<>H ^4<H &4. Al A7]^ ^ej3H^(185a)^ ^^}y} ^*fl #e^iL|^4 
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"Qr-£r &5.<% tH^S^ ^Cf. 3.xL\JL, 1 7} 7] ^ ^ €• ^ ^fl ^ ( 185a ) *fll 4^1 S]B # 

^(205; Direct Contact *sJH *fll ^^^^1(225)^ ^7]^^.^ S-f-^ch *fll ulHSr^ 
(225)3f afli ^S^o 1 5fl = (425)^ ^ll tf\!k ^(405H1 *fll >t ^ ^(BiHH 

&7}^SLS. *fl2 alBH r < y(255)^ ^]2 £S«J 2f|H.(525)^r ^2 *flH- -^(505 HI 9] 

«fl »12 ^ o]z)}o] <^^(B 2 )ofl^ #7}*\°.S. 5L-§-tr^. 

<isi> ^2 wlse+^l(255)3if ^2 ^^(155b)^ A}2 = (185b;2nd Self 

Aligned Contact Pad)^- *fl2 nH^H €-^(245;2nd Direct Contact)^- ^ *\S. $.7}^o_g. 
<&%^. 7-$}*\SL3., x\}2 7>7l ^ ^ 3.^^11 c (185b) ^ ^ 2 (155b) 4" ^7l^o.5. 

tH^fls] JL^Q <^^tr #3^-5. 5Utt #£^r3*I o^cej. 

^1(145) a}°H *§^£)o} ojcf. ne^, afli 7.1-71^1 ^e»Jfl = (185b)^fe ^3 ^2 *}7]^*g 
^^ = (185)-^ ^-1^5+^1(145) Afoj^A^ ^o]^^ 2 7l1^ ^2 <^^(155b)^- **.£.3. 

$.7}?* ±3. S-f-tr 1 }. ^12 7>7l^l ^4£L(183b)^ ^-g-s>7l ^*fl l-el^el^r 

^ #.5=^ &t}. =L^\JL, *\]2 7}7] ^ 1 e^3fl^-(183b)^ *fl2 nfoleljE 

^(245)^- 3§-n*\ *\)2 HlH2r < ?l(225)^ ^l^JlS. £-f-tr^. 

<152> *fl 2 cfojEjjH ^(245)^, lE^fe SLAl^W ^^1^>, ^sflAlE^ (Capacitor)^ 

*1 ^(Storage Node)^- ^713 0.3. H^}-^ ^ zz. (Contact Plug)^ ^fo]4. 

<153> *V^, 7>7l^^ si» 2fl j=( i85a) *fl2 7f7l^t ^^5H^(185b)^ $1 = 5^1(145) ^> 

°HH ^^ltb^. ^e^, 7>7l^^ ^^^^(185a)^|- *fl2 ^l^t §i» 

sll = (185b)^ ^-zv ^l^S -£f^Hr cfol^jjE ^(205)^ *fl2 ^^(245)£ 



74-33 



1020,030018588 #^ <H*}: 2003/12/30 

^^sfo](i45) ^M^IH ^iS JH«i^ afli t>lBsKl (225)4 42 «1S 

2l- < $l(235)^r ^JEie|-<y(145)* f^A^ y}Al7fl wj-^o.^. 455L «oH^5- o_S 
<154> oj^K ^AHl 3 ofl rcj-^ i^>^ 31 sfl^^l ^-£-^£-1- 

SLAl*}- £ 241- ^SerH id^tj-. 
<i55> £ 24^ £ 23^1 4l o^eflol sq^- <g^(Bi)4 ^ o^eflo] ^ ( A ) ^ *fl2 cHeflol 

<156> 241- ^^H, "s. A] oj] 3 o)] CCj-^- E |ae 2flB}^r 

(125H1 ^*fl «^ ^^(135)0] ^5}^ 7l^(105)Aj-ofl ^ 7 fl^ ^&K1(145) 

A}oHl *fli A>7l?§l ^-^3fl = (i85a)4 ^12 *}7l^! ^^3fl = (i85b)7> 

<157> <*\7}*\, ^ 0 j^(135)^: 3} 2E. (145) Aj-ojo) 71^(105)^1 ^€ *fll 

(155a)4 42 <3^(155b)# i^RrHl, ^1 <^^(155a)^ afll *>7l ^ ^ ^^sfl 

= (185a)4 ^7l^o.S. *H2 lr^# ^<*(155b)£r ^12 *>7l3£ ^-Ujsfl = (185b)4 € 

7l^o.S £-f-*b4. =LB\JL, afll 7f7l ^ 1 ^-^sfl^(185a)^ ^1 cfolejjE ^bh(205)# -f-^H 
4l «1 ee^oi (225)4 ^7l2j0 5. JE-f-isH, 42 7>7l^^ s^sflc( 185b) ^ ^ 2 4°1^B. €r 
«1(245)# #^>oi ^12 wl^el-^1 (255)4 ^l^-jii JE-f-tti}. 

<158> ^ o^ol <^^( A )oHa^ ylHEf^(225)^ 41 cf°l^B ^(205)^ **fl ^1 7>7l 

^1 ^ sfl ^( 185a) 4 &7}^°_S. £-f-^>j7 ( ^]2 w1e^o](225)^- *f|2 4°1^H €-^(245)^- 
^ 42 7>7l^t ^3fl = (185b)4 #7)2\<LS. E^t}. 
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<159> 4444 v)^ 5L^«-Jr 1654 175^ 4^(105)44 ^§44 44 ^Jl^» 4^- 4 

44 O.S. ^4444 afll #44444 42 44 44tb4. ^4^, ¥4 4 

4^ £ 23^ V-V44 5A|f4, 

<160> #7} 4- ^-.g. ^6\] rcfe^ ) ^! 4^44(225)^: H 4 4 4 44(A)44^r 4l 44 4 

B ^-4(205)^ -g-*fl *m 4441 ^44 = (185a)4 ^7]>)o S S/g-*l-jI , 41 Q 440] 
4 <8^(Bi)4M*r *0l "HI" €-4(405)# -S-*fl *IU ESD 2fl^(425)^ 444-2.S £**M}. 
ZL^Jl, 42 4B44(255)£r <t 444 44(A)44tt 42 44 4B ^-4(245)* ^f-4 *fl2 7> 
441 ^-4^ (185b) 4 444°-S all 2 444 44 44(32)44^ 42 v)]^ 

^4(505)* J§-n m sflJEL (525)4 444 51^4. 

<iei> 444, *fll sfl = (425)^ 4l 4^44(225)4 7)U 444*g ^-4 4^(185a)^- 

444 £-g- ^<LsL 4-g-44 ^1 ^^(I55a)4 ¥444# ^44 ¥ 44 €4. 4 

4 4-1:4, 42 4^(525)^ 42 4^44(255)4 42 47141 ^44^(185b)l- 47l 

4 4-§-44 42 4£# 44(i55b)4 ¥^4^-» 444 ¥ &4 44. #44 

bs, ^44 44^13^ 41 1-^1- 44(155a)4 *fl2 4 4 (155b) 444 * = ¥ 4 

fr-44^ 444 ¥ 5£4 4^-4 -€ HsH4^44 ¥4441- 44*1 444 ¥ 44 44. 

<i62> o]^> ( a. m-t^^ ^4434 4^- 4i44 sfl^ ^§44^* £ 25 44 £ 

29* 4^44 ^4tb4. 

<163> c 25 ^ c 29 - m. ^Al^3ofl rrf^. hVe^ ^7} 4 314 ^444# 

^44 ^4 44£44. £ 25 44 B 294 $144 ¥4 44£r £ 234 V-V44 444 
-I- S4^r4. 
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<164> ^-tgfij ^ A] ^3^1 rtj-^ OV£4 EflAE sfllg ^^«o v ^€r, -£ 254 ^a^ h].^ 

^1, ^ ^^€-(Si)sf ^ *h£4^ W €^(Semiconductive Chemical Elment)5. ^ 
£ aVE4 7l^r(105)* SHl^tf. ^«1€ 71^(105)4 H31*l ^ °l-g-^>^ ^V^-Bl^ 

(125)^- #^^(135)* o)o]x] t 7l^(105)^Hl ^JEi£}-<?i(145)^: 4^4 

-g-^(B)^ *1(P) ol^o] -oj^^ o.^ *J = etel(145) >*W3 71^(105)^1 4l # 
°<^(155a)^ 42 lr^# ^(155b)^- 
<165> 41 ^^(155a)2l- 42 1-^1- <3<*(155b) ^a] o]s.^- i#*Hr 4^^(135) 

el ^oi ^5^1(145)2} ai^- 3Q«g^i o>qsv^^ ^ a>ai wj-^o.^ ai 

23 

<166> o]6]X\, S. 264 £Al^ H>«q- go], 71^(105) ^l^^Hl ^^-34 ^ #71 # 

^ ^-1: -f-^^^l W7l^^ -g-o.S. ^^><*| ^1 #7i^^^-(165)* ZLthg-, 
41 #^^(165)^- 3vf-*H 41 ^^(155a)2f #7l^AS. -£**Rr 4l 7>7l-g^ 

€-^4^(185a)l- ^l^ 41 #?i^<a^-(165)* ^f-*M 42 <4 

(155b)3}- JE^f-*}^ 42 7>7l^^ f^£(185b)t *8^^h 

<167> 4i 7>7l^^ ^-^4 JEL(185a)2}- 42 7>7l^^ ^ 4-E.( 185b)^& ^ = e}<?](145) a>oH1 

Cf^7flel JL^Q oj^o] o^^kY ^O.S 2\Z]5)o] °X±r ^Efl^. ^flc}-. ^th 

^-1 = ^^1(145) A}oHH 41 7>7l^^ €-^4^(185a)^ 42 a^I^ €-^4^-(185b)7> AjS 
M^mSLS. ^^1*>£^- ^^fVcf.(£ 23 #S) 

<168> ^ > 7>7l^^ €-^4^L(185b)^r £]J= (145) A}oHH ^o]^^ 2 7flel 42 # 

°J^(155b)3}- o S #7l^ o.^ si^sm ^Aj^. 
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<169> ZL^Cf^-, 5L 274 JEAl^g ti}<2} ^-o] f ^1 ^7_>;g <£*}-( 165) ^^ V 4 # 

7] £<3^ ^ ^7)^^ f-o_S 42 ##£^(175)* 

A. ^41", 42 #*>^*i ^(175)3- #-g-*H 41 ^1-71 e ^ 311 ^( 185a )^ ^713 o_s. H-g- 
*>tt 4l ^°l eJ lH ^^(205)# ^^H, 42 #*HI<3^(175)^: 

42 7>7l^l = (185b) 3}- ^7l^o.S 42 cfojaiE seH(245)# ^tH}. 

<170> ^JE.sl-ol(145) *}o}°\]^ 7471^ ^^3fl^(185a)sl- 42 7>7l^^ ^4-^(185b)7}- 

A iS JH^i^ o_S. ^ *1 *K£-I=- <g^5q<H oi o_^5., 4l 7>7l^^ ^4^(185a)2}- 42 7>7l^^ 
€-^4^(185b) AAA ^i7l^o.S. JE-f-*}^ 9X^r 41 4°1^B -^(205)^ 42 

cfolBjie ^(245) ^^1 ^c^oi (145) A>olcHlAl ^3. JUL^o.^ ^^5l£S- ^£tf.(i 
23 

<171> olo^A^ £ 284 «>sl- *]}2 #^>^<ael-(175) ^1 cl-ojBflH -E-^(205) 

A #7)*\°-3. SL^*}^ 41 t>lH£K](225)-i: ^*h=k *g *8*H , 42 %-#^<£A(l75) 

^4 42 ^o]eji H (205)^1- #7}*\°_3. S-f-sRr A}2 tilHBl- < y(255)# ^ ^f. 

<172> olnfl ; ^1 HlHHl-«y(225)3l- 42 (255)-£- % A <3 <3 ^ (135)^1 *\M*}UL, HL 

^ 41 tim&t-'il (225)31- ^12 «lB 5^-^(255)01 ^s. iE*^ ufl^s)£S. ^^^-cj-. 
nei^S, 41 wlB5}<y (225)£r a>aJ aj-^t o.^ ^ c^^ol <3<*(A) vfl*l 2.^- 4l 7>7l ^ 1 ^ 
4^(185a)£}- ^7l^o.S JE^ji, 42 *1 Be} ^(255)^: 4l «1 H 5} <?I (225)^1 wfl^ ^^=4 
^ "J-f^-S H o^H <3<*j(A) tfl^ 5L^ 42 7}7l^l ^-^4^(185b)^- 
€^.CE 23 

<173> . ZLt\-%-, S. 294 42 f^££*J-(175) ^£^4 ^s)-^4 ^ ^[71 

1-^ -f-^r ^7l^V#3l-^ ^-o.^ 43 #^^^^(195)* ^^W. 
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O-^^r, ^3 #^-^^^(195)1- Sfs}^ XU ^B^o] (225)4 #7)*\o_£. S-f-^ XU °ll 
^ ^?»(405)* XU ^ <XelH ^ ^<^(Bi)^l ^SV^, Xl3 f^^^ 

(195)* ^*>^ XU H] B 5^-^(225)21- ^7l^o.^ S^f-^r XU Xlt ^?*(405)* Xl2 ^ <X 

<174> Xl^H, XI 1" ^-ifl(405)2f ^7)^^S E^Rr X| 1 5£»J 4^(425)^, Xl2 ^ 

1" ^(505)-X ^7l^o.s. Sl^Rr Xl2 sflJE.(525)» Xl3 #^>^^^-(195) #X1 

<175> ^-7lSf ^ ^51 ^ofl £1*1-13, *fll tilHBl-^l(225)^r ^ <X 31 °1 ^(AH^fe Xl 1 

T^ojEjiH ^(205)* ig-n XU AA^A ^-^3)1 = ( 185a) ^ ^7l^o.S. JE*^, XU ^ <X3l 
°1 ^ ^(BiHH^r XU Xll" ^(405)-g- *5fl afli =£«J sfl c (425)2}- ^7l^o.5. E-f- 

^^^4. ^-£1^1, Xl2 w1e^o](255)^- ^ o^o] <3<*(A)XH^ z\}2 ^o}*j\^_ 
(245)* ^g-sfl Xl2 7>7l^^ ^ ^ 3)1 = ( i 8 5b )fil- ^7l^ AS. S^SlJl, Xl2 4 <X ^ ^ 
(B 2 HH^ Xl2 Xlt ^(505)* ^-«fl Xl2 £1«J 3fl-B(525) ^ ^7l^o.S JE-f^-E-^ 
^. 

<176> ul-sH, X|! XllE.(425)b XU «1 BS^l (225)4 XU *}7l^l = (I85a)# 

#7)*] JE^- <X-g-*H ^^(I55a)^l ¥^*1M- ^ &7fl ^cf. o] 

4 °l-*5l, *j]2 3fll=(525)^r XI 2 «lB5^o] (255)^1- *,j 2 7>7l^§l = (185b)«- 

3 E-f- <X-§-*><X XI 2 <3<*(155b)2l ^ SSXl ^cf. 

^^1 ^aH] 3 ^ ^1 * + ~ ^(155a)4 7^12 <^(155b) *V°H1 £ 

^ £M uflJg-ofl ^ e^xl^E-l^l ^H^* x^f>] ^ ^711 ^4. 
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<177> g:^ 7 )^d]) y^fl *]] ! cfol^B ^(205) ^7\ ^7] n. X\6\d\) tgq 

*ll2 ^(245)£- afll 4°1 EJ 1H €-^(205)^ ^o^q-^l <gt}. 

sal-] 

<178> ojAVoljA^ ^^*1 ti>5>f ^-o] ( M. igj-^oj) 4=. ^].o] EfliE 3fl^ofl o] ^ ( Hj-^ 

^i, f^-^ 0.5.^. tiV£*fl c-1]o1e-1 ^ Al ^(retention time)^- 7fl^*>^cll ^cf^- 5L-§- 
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[^t 1 * 1] 

^-71 ^1 7>7l ^ 1 S^3fl = S4 ^7l^O.S. afll T^olsflE Sf«; 

#71 ^12 1:^-1- ^7l^j £^>ZL, #71 ^JLeKlaJ-fe- ^s|*V wjfos 

A]2 5fl^^ ^7]^O.S. £^-*>^, #7l *fl2 Bfl^^ #7l ^JEL^^ 3j 

U^O-S. ##5)^ *f|2 ti]HB|o]ofl o}gfl ^7l^A^ #7l ^2 *1 H^-CRr 

^12 cfolHjiH ^-<=flofl ^gfl ^7l^o.s £^-s>^ *fl2 *}7]^ ^uiBflc^- i^Hr 

o.^ «}^^] ±^2] Bfl^H 3fl%l. 

2] 

*fll^l 5U°H, 

#71 ^]1 ^V7l^§^ SBHTZfl^^ #7l A}o)6\] ™-<£4-^°} ^Bfl^ ^#£]^ o}^ 

3# ^-^^-S ^ «V£^1 i7}^ Efl^E 3fl^. 
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[^Jt 1 * 3] 

*ilrM SZ°H, 

#7l ^2 ^f7l^l ^?«3fl£L^ ^) = ^<y Afolofl o] ^o] ^ ^ S) <H & 

^ ^SLS. *>^r yJ-S^l 4i*}<3l Efl^E 3fl HI. 

4] 

^8-2-3. *>^f ti>£^l di*}^ Bfl^E 3D EH . 

5] 

#7l ^12 tilH^ojizf #7} ^12 sfl = ^ ^12 "im ^-^-ir -f-*fl ^7l^AS £*^> 

?A^r ^ tiV £ ^ 311 Ej. 

6] 

a_V£^l 71^; 

#7l ^ = e^<?l3l- ^ i -g-^-g. A]2 <3<3# X#*Rr *#<S^; 

#71 *fll 1-^1- ^^4- ^7l^o.S 5M-*Hfr 7>7l^^ ^i«5fl£l; 

#71 *)U 7>7l^l ^^Sfl^Sl- ^i7l^ O.^ J£#§>^ CfolEjlE 

#71 cfo]5jlE ^-EJjjzl- xj 7 ]^O.S S-g-^Jl, #71 ^JE^Uf ^1 JH^V^ «<HK°^ ## 
^1°1 *fll H^ty 5H = i4 ^7l^o.5- J£*s:Rr tilHefo]: 
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A]2 ^7l^ o.^. S-^}^ *)12 ^>7l^t €-^311^-; 

— sKI^r H^-*Rr ^ «b£^l i*}-<2] t|iE sfl^i. 

7] 

<#7l HS*J ^-7] ^ = &|-0]^ ^^^M ^JR^fe IH^, ^-71 ^ A] 

S <5>^ tiV^l Ji7l-^ El|iE 5fl b^. 
8] 

^7l X}7l^1l ^-^3fl^^ A o V 7l ^£LBfo] a^o]] «-<£^ o] <g ^ ^ ol^ 

53* ^SL3- *}tt &5.*\) tlliE sfl^i. 

[^^*J- 9] 

^J-& ^-^^-S ^Tv]-^ e|ae sfltg. 
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10] 

#7] ^y) afll SS^j 5fl^^ Till nfl it ^-«fl ^7l^o.S 5^§-SKr % 

^ ^r^SLsL *}±r ^SL^i] ±x}<>) tflil 3fl^i. 
11] 

^7} ^7} A}2 3flc- ^1 2 ^Tg- ^.Bfl^. ^ ^ 7 l^ o. s £#*Rr 

33 -Ir ^^l^ ^ «> £ ^ Efl^B 3flH. . 

12] 

"34 ^12 lr^# ^ ^ ; 

A o V 7l *fll lr^# <3^4 ^}7l^ CLS 5L-f-£fe *fll 7}7l^^ ^-^3fl=; 

A o V 7l *fll ^l7l^^S £^>J1, #71 ^^aZj- 31JH§>£^ 

3fl = Sl- ^7l^O.S £-f-*Vb afll Ul E^o] : 

A o v 7) *fl2 °j<34 ^7l^o.^. 3E**|-*r ^12 7>7l^l ^sfl3=; 

#71 ^2 7>7l^l sign^c <q. ^7l^^s. S^^r ^2 4°l e J!H ^ 
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XI 2 S3. "J &7)*\ 15. S-^Rr XI 2 tilH^-l- Ifs}^ ^ o> £ ^ 

13] 

^ wfl^^H ^-ir *}tt «VEX1 EfliH 

[3^*8- 14] 

Xll2%Hl 5^1, 

^71 XI 1 7\7]^% ^XlJEMr ^7} ^=^<y A}o]ofl Ir^^^o] ^e}]^ 
33 <5>^ al^Xl ^7fo] Eflr^H 5flfi. 
[^^j- 15] 

xii2%hi sa<H^, 

^■ir *V£X] ^17>^ e|ae Bfl^. 

[^t 1 * 16] 

X112%H1 $X°]x\, 

A o V 7] X12 7f 7l ^ 1 ?^sfl£b A o V 7] $|.!=2]-°HH 27fl^ XI 2 

of^-S #71*} JE**}^ ?A^r OV£X] ^)AE 2flEi. 
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[^t 1 * 17] 

*I|123MI sa<H-H. 

18] 

*U2*j-«ii sw^i, 

A oM Till tileel-^JJl- AV 7 ] ^ X n^tg jjfltr- ^Tg- ^Efl^- ^^fl 7j7l^O S £*^> 

TT #^-2-5. tiVE*fl ^T>S1 E|AE 

19] 

t1112%H1 ft*]*], 

A oM Tfl2 alHeKl^ #7l Tfl2 = ^ *||2 #713-2-5. 

3# ^JlS ^ «]:£t11 ^>S] EfiB 3fl^. 
[^^%1 20] 

*&3E*fl 7)^ Tfl^}^ cf^l; 

#7i 7l^ 0 Hl ^seKll- $>S*H=- #31; 

#71 7l«l TlU ^4 Til 2 <3^# *8^*Hr ^Tfl; 

#71 7m ^^^ofl TlU #TV^<g^o. clTfl; 

#71 TlU #71^^^ ^-71 TlU ^.7}^0_S. £-§-*Hr Tfll T^l 

3^ ^^-EL<4, #71 TlU #7i^«?l^ ^#*H #71 T112 #^1- ^^54 Tl7l^ AS. 
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#?1 41 1 ^^"^MMl 412 f^£^& ^*Rr #41; 

A <M 4l2 ^^M^* ^-f-^H #7l 7\}l 3-^41 = 4- ^7)?$o_S. 5L-S-*Hr 

4U 4°1 H 4H #7l 4l2 #^^o^n>^ ^ 2 7471^1 ^Bfl^c^ £7] 3 

£^-s>^ 412 cfoiHjie ^iJ]^- *f^sKr #41; 

#?1 4U CfojUjE €"^4 ^7l^AS 5^f-<?Hr 4U 4l2 ^M^B €" 

^71^^ SL^Rr 412 tilHs^-o]^; -^-71 4l2 #^V^<a^Hl 44 ^g^Rr #41; 

A oM 4l2 ^^^MbMl 4l3 4* tg^Hr Cf^; 

#71 413 f^4^4-^ ^-f-^M #7l 41 1 ylS^o]2|- #7}*\ o.s. 5.^-*Rr 41 1 4m 
€•^4, #71 413 €~f-*M #7l 412 alHeKl^ $.7}^ <L£. JE-f-iBRr 412 4m 

^*Rr #41; ^ 

#71 411 4m ^^sf ^7H £^Rr 411 41^-4, #71 412 411: ^4 

£**Kr 412 4H^» #71 413 ^V^^MbMl 44 ^*Kr #41* 

^ ^-^A^ ^ til£4l ^44 41 4HS ^4^. 
21] 

4120%H1 $1^4, 

#7l 41 1 7>7l^^ €-^4]£L^ £1 = 44 4°1 41 1:4^34 ^Efls. 3*^- 

4^3^ 4^ 4-E41 di7>ol EflAE sfl ^ ^^aj-^ 
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/ 

22] 

^120%H1 $1°] >H, 

^^SLS- ^7}S) Efl^H ^ ^ a o^. 

23] 

A oM ^12 tilHe^-^ 4^7fl^| ^12 ^>7l^l ^sflJEl-I- #7] A\2 Dim €-^^r **n # 
7l^o.^. ^ 1 7)t= ^ aV £ ^ ^)Ej ^^h 0 V^ . 

24] 

A o V 7l *fl2 ^ ^7) A]2 7\7]^%% t^kq &7)Z$°-3, £-f-3fe ^ 

^^<L3. f>}±r ^7>^| E|AE 5)]^ ^« 0 >^. 

25] 

aV^^l 71^ afl^SHr ^1; 

#7l 7l^ 0 Hl fl = BK]-g- *§^*}$r &7j\; 

^7} 7}%o\) 41 <^«4 ^2 <^^# ^*Rr ^-Tfl; 

A oM 71^- *4^H1 *fli ^Tj^^-g- ^*Rr 

A o V 7l *fll f^^^-g: ^"71 ^11 ^7l^O.S. S.-g-*Hf- *fll 7>7l 

3fi ^^^^Sf, ^-71 *fll f^^^-fr ^§-*H <$7] ^2 #=£1- ^7l^O.S 51^} 
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^7] XI 1 f^^^tfXl Xl2 f^^^M: *§s$m= #31; 

#7l Xl2 ^^i-^^^v-fr ^l-g-^H #71 XU 7>7]^^ ^ EM 3fl = 51 ^7l^o.S S.**}^ 4 

ojejiH S^SHr #31; 

#31 ; 

A o v 7l XI 2 ^^r^^^Hl Xl3 f^t^^M: tg^}^ #31; 

^"71 Xl3 f^^^ Xl2 #71^^ ^f-S><X ^-71 XI 2 7>7l^^ ^-EMuflc^ 

#31; 

A oM Xl3 ^^^MHl Xl4 ^^A^r ^^Rr #31; 

#71 XI 4 #7l^<^Bl-4 XI 3 ##^^^"# ^r-f-^H #7] U]E5|o] jif ^7l^ 6.S 

^ XU xm ^-fr ^^Kn, #7] xl 4 <X -8: ^^]-<x a>71 el^lsl- ^7|^o 

3- £f5fe XI 2 Xm ^* <8>S*Kf #31; £ 

#7l XU XI il ^4 $.7}z$°_£_ £-f-^ XI 1 ££ a J XI J=4, ^-71 XI 2 XI t €-^4 
#713 o.s £.-§-*>fe XI 2 XI = 1- ^-71 XI 4 ^?i^^^Hl AA H-8*Rr #311- if- 

S}^ y A^r sr>^ #£X1 i*}^ Ell^B XI H 
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26] 

^TT 7 A^T ^0.5. 7>}±t «h£*f| i*}^ EfliS ^^ y o V ^. 

27] 
28] 

*H25%M1 91°]^, 

A oM ^11 7>7l^^ ^ej^^^r #71 £]:=5K1 ^}°1 ^ ^ S] ^ ^ 

y>£^l i:7.>o] sfl H ^^« 0 >^. 

29] 

^125%H1 5a°H, 

#7l *fl2 *>7l ^ 1 SEjj^ci, Aj- 7 ] ^^.e}o] A |.olo]l «-<£^<y ^Efl^ 7^ 
*}Tr ^7>o] 3flBl ^^wj-ig. 

[^n 2 -^ 30] 

#71 7l^#ofl Jf-^ #^0.3. ^l#sl^ ^£ie}-o}-g- ^J-Tll; 
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^-71 7^ *H3^ 0 M1 *fll ^Ti^^nV^ f^^Rr cj-^l; 

*fll %?}^<Q^ #7l *fll <^^2f ^71^0.5. JE*T5>^ ^1 7V 

^ *fl2 <3<*^ ^7l^O.S. JE^Rr ^2 7>7l^^ ^31]JE1# ^§Rr ^7^1; 

4 v 7l *fll f^^^M] *j| 2 ^*Rr ^7}); 

#7l ^12 ^^V^<?1^ ^*^><^ ^-71 ^11 7>7l^^ Sgjsfln^ ^ 7 ]^ o_ s JE^Rr 
*fll B^ty, A oM *fl2 ^7i^«a^ ^71 *fl2 7>7l^^ §^3fl£2]- ^7}^ 

—S- £-g-*Rf ^12 ^ojBjjH ^-g: ^ ^ *>^r #7fl; 

^7l ^li cfoinjE -SEHjz}. ^7l^o.s £**>^ *fll ^B^Ki^, ^-7} A]2 €• 
^7l^o.S S^f-SRr ^12 #7l *)12 f^^^oHl z|z^- ^^s), 4V7I 

^o V 7l 42 #7i^<2^cMl *ll3 ^*Rr #31; 

A oM ^13 ^M^^- A oM *fll tilB^^ ^7l^ 

^71 ^13 3hf-*H A o V 7l *fl2 wlH^^ ^7l^Ai 

^*Rr ^711; * 
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^°-S. aVS^l ElliB 4€ ^^«o^. 

31] 
*H30*<M1 

S «V£*11 e1|ah 5)]^ 

l^ty 32] 
^130%H1 

^JJlS tiK£*H EfliH 

33] 

*fl30%Hl ^<H^, 

^^SL^ fs\\± ti>£^l ±_7\9\ E|iB sflTg ^^Hj-tf 

34] 

*H30* o Hl &<>H, 

A o V 7l *fl2 *}7l^! SEflsfl;^ ^- 7 1 ^ c^oldlA-] ^Ol^^ 2 7fl<>] *fl2 ^^3lf 
#71*}.°^ £fs}£S ^ ^ £] ^ f^A^ tiV^^l ^.o} Efl^E ^ ^ 
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[3^3- 35] 

S- ^ *>TT ti>£^ll ^7>5^ Efl^H 4€ 
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